One feature of legislative bargaining in naturally occurring settings is that the distribution of seats or voting weights often does not accurately reflect bargaining power. Game-theoretic predictions about payoffs and coalition formation are insensitive to nominal differences in vote distributions and instead only depend on pivotality. We conduct an experimental test of the classical BaronFerejohn model with five-player groups. Holding real power constant, we compare treatments with differences in nominal power. We find that initial effects of nominal differences become small or disappear with experience. Our results also point to the complexity of the environment as having a negative impact on the speed at which this transition takes place. Finally, and of particular importance as a methodological observation, giving subjects a pause accelerates learning.
Introduction
Collective decision-making frequently involves situations in which actors have different numbers of votes. Various political institutions assign heterogeneous voting weights explicitly. Examples include the Council of the European Union, the Board of Governors of the International Monetary Fund, and the U.S. Electoral College. Choice of weights sparks recurrent controversies in such bodies.
1 More generally, weighted voting arises when votes are combined and cast together. Important examples are the formation of coalition governments, voting in legislatures with cohesive factions, and shareholder voting in corporations.
The combinatorial nature of weighted voting implies that weights need to be distinguished from power. Seemingly different games can be strategically equivalent. For illustration, suppose that elections to a 100-seat simple-majority legislature result in five parties winning seats, and the seat distribution is (42, 33, 9, 9, 7) . On closer examination, this seat distribution is isomorphic in terms of parties' possibilities to form winning coalitions to (2, 1, 1, 1, 0), with a simple majority threshold of 3. These weights now readily expose that the largest party can form a winning coalition with any of the three middle parties, that all three of the middle parties must combine to exclude the largest, and that adding the seats of the smallest party never turns a losing coalition into a winning one. A remarkable realworld case where the distinction between weights and power was apparently overlooked is presented by the early European Economic Community: Under the voting rules in use between 1958 and 1973, Luxembourg's vote could not sway the outcome of any division.
2
The present paper experimentally investigates how variation of nominal power, holding real power constant, affects bargaining behavior and outcomes in the influential multilateral bargaining model proposed by Baron and Ferejohn (1989) . Two decision-making rules are equivalent (imply the same real power) if both generate identical sets of winning coalitions. Any differences between them that do not alter the set of winning coalitions are nominal. In the game under consideration, players hold equal real bargaining power while nominal power may differ. Nominal power differentials are, from the perspective of standard non-cooperative game theory, extraneous to the distribution of equilibrium payoffs and to coalition formation. We refer to the converse idea that nominal differences might matter as power illusion.
The effect of nominal power differentials is worth studying for at least two reasons: First, numerous empirical analyses of coalition governments find that payoffs to coalition members like, e.g., ministerial posts, bear an almost proportional relationship to the nominal votes each coalition partner contributes to the coalition (see Warwick and Druckman 2006) . These studies seem to support "Gamson's Law", a conjecture named after William Gamson, who asserted that "Any participant will expect others to demand from a coalition a share of the payoff proportional to the amount of resources which they contribute to a coalition" (Gamson 1961, p. 361) . By contrast, non-cooperative theory predicts that only real differences as captured by the set of winning coalitions will be relevant (see Snyder et al. 2005 and Montero 2006) .
3 This contradiction is discussed from an empirical perspective by Cutler et al. (2016) .
4 Second, most bargaining or voting situations in naturally occuring settings are highly complex, and those involved might hence rely on nominal weights as cognitive short-cuts. Therefore, we should study whether this is already the case in environments that are relatively easy to understand.
We conduct an experiment where we compare three nominally different representations of simple majority rule in a Baron-Ferejohn game with five players. Our results show that, while unexperienced players significantly respond to the framing of the voting rule, effects are mostly weak or disappear for experienced players. We study the effects of experience in more detail by holding (i) experiments with 20 consecutive repetitions of the bargaining situation and (ii) experiments that involved a short break between two sets of ten repetitions. A second main finding is that, surprisingly, the influence of nominal weighting persisted to some extent in uninterrupted treatments. For example, payoffs exhibited, as a consequence of behavioral changes, a considerable degree of heterogeneity between players that are identical from a theoretical perspective. By contrast, illusionary behavior virtually disappeared when players had a break.
To the best of our knowledge, the only other study of the question whether nominal power will matter is Fréchette et al. (2005a) . It includes two treatments, which are nominally different variants of three-player simple majority rule in a Baron-Ferejohn game. They find only very minor and transitory differences between treatments and conclude that nominal voting power has no significant impact. Our design allows us to trace this assessment largely back to the 'break effect'.
The remainder of the paper is organized as follows: Section 2 describes the BaronFerejohn model and relates our study to previous experimental literature. Section 4 reports the experimental results. We discuss the effect of the break and of the complexity of the bargaining situation in Section 5. Section 6 concludes. Additional materials are presented in three appendices.
The bargaining game 2.1 Overview
Consider a committee comprising n members who decide on how to split a fixed budget normalized to 1. The committee uses a weighted voting rule [q; w 1 , . . . , w n ] where w i is legislator i's voting weight, and q is the quota. A coalition S ⊆ N is winning iff i∈S w i ≥ q; it is minimal winning if it is winning and no T S is winning. The Baron-Ferejohn model portrays this situation as a sequential non-cooperative bargaining game over multiple periods. It has been used in a wide range of applications, and it has been extended in several directions, e.g., special interest politics, the formation of coalition governments, and the geographic distribution of public expenditures.
5 In all variants of the model, a proposer is selected randomly according to a known recognition protocol. The two most common assumptions are that recognition probabilities are proportional to players' voting weights, or that recognition probabilities are all equal.
6 The proposer then puts forward an allocation of resources (x 1 , . . . , x n ) ∈ R n + to the other players, subject to not exceeding the total budget constraint, i.e., i x i ≤ 1. Next, players simultaneously vote yea or nay, and the proposal is then either accepted or rejected according to the weighted voting rule. In the closed rule version of the game, no member of the committee can offer an amendment. If the proposal fails, then a new proposer is selected at random with the process being repeated until an allocation is determined.
We focus on the closed rule Baron-Ferejohn game with five players and simple majority rule. Thus, any coalition which includes at least three players can decide how to divide the pie. The canonical representation of this voting rule is R = [3; 1, 1, 1, 1, 1], i.e., each agent has one vote, and three votes are needed to pass a proposal.
7 R reflects the real bargaining power of the players in a particularly transparent way. We will therefore use R as a baseline in our experiment. Each weighted voting rule, however, has an infinite number of other representations, some of which can be obtained, for example, by multiplying weights and quota by the same positive constant. But in addition, other representations exist that lead to the same possibilities for coalition formation and hence leave the theoretical analysis unaffected. Our experimental design involves two other representations of the canonical voting game. We chose, first, the representation R = [7; 2, 2, 3, 3, 3] which might be seen as more complex than R as it involves two 'types' of players (weight-2 and weight-3) rather than one. Second, we consider R = [18; 5, 6, 7, 8, 9] because it has the smallest integer weights such that the weights of all five players differ.
In order to allow for a clean assessment of the potential effect of such a non-transparent representation, our experimental implementation focuses, first, on the equal recognition protocol, i.e., in each round each player has probability p i = 1/5 to be the proposer. Unlike other protocols, equal recognition avoids any theoretical differences between the three representations of the voting rule. Second, we assume that the budget does not shrink if the proposal does not pass. This ensures that the potential exclusion of some players from the winning coalition -and not discounting of future payoffs -is the key 5 Eraslan and McLennan (2013) provide a review of the literature. 6 The latter is also consistent with an institution such as the Council of the European Union, in which countries' votes count differently, but opportunities for making proposals are, at least formally, equal.
7 In cooperative game theory, a weighted voting rule is called homogenous if it admits a representation [q h ; w h 1 , . . . , w
h n ] such that all minimal winning coalitions have exactly the same total voting weight. Here, R is a homogeneous minimum integer representation (see Freixas and Kurz 2014) . -Note that not all weighted voting rules allow homogeneous representations, nor are homogeneous representations necessarily unique. determinant of the equilibrium.
As is standard in the literature, we restrict attention to subgame perfect equilibria in stationary strategies (SSPE) as a benchmark prediction.
8 In such an equilibrium, the proposer offers amounts to her proposed coalition partners that make them exactly indifferent between voting for and against (their continuation values), and she keeps the residual for herself. Voters' fear of being excluded in future proposals affords a great advantage to the proposer, even in the absence of time discounting. In our specific five-player game the outcome prediction of the unique SSPE is that the proposer allocates 3/5 of the pie to herself, and the continuation value of 1/5 to each of two other agents. Two agents are left out of the minimal winning coalition and receive nothing. The proposal is approved without delay. Ex ante, i.e., before a proposer has been selected, expected payoffs equal, of course, 1/5 for each player.
Related literature
Dating back to McKelvey (1991) , there have been a number of experiments that have aimed at testing the Baron-Ferejohn model. Generally, several features of the game's stationary equilibrium are qualitatively supported by the laboratory results, namely, infrequent delay and a high frequency of minimal winning coalitions. Moreover, Fréchette and Vespa (2017) find that the continuation value is indeed a main determinant of voting decisions.
Observed proposer power is not nearly as strong as theoretically predicted; proposers typically enjoy some advantage over other members of the coalition, but their claims mostly fall short of the SSPE.
9 Generally, play in experimental bargaining games consistently deviates from the SSPE predictions in favor of a more equal distribution of benefits between coalition members (see, e.g., Fréchette et al. 2003) .
10 A recent study by Nunnari and Zapal (2016) reexamines data from several experiments on Baron-Ferejohn bargaining. It explains the observed deviations from the theoretical predictions in terms of imperfect best responses and players' incorrect beliefs about their chance to become proposer in the future.
As already mentioned above, only the article by Fréchette et al. (2005a) has introduced nominal weights into the Baron-Ferejohn model to test real versus nominal voting power. The element of their study that is of particular interest in our context is the comparison between representations [50; 33, 33, 33] and [50; 45, 45, 9] , referred to as "equal-weightequal-selection" (EWES) and "unequal-weight-equal-selection" (UWES), respectively. The authors find that, in line with game theoretic bargaining models, the nominal change in 8 Stationarity rules out any dependence of the agents' strategies on the history of play. Baron and Ferejohn (1989) argue that, while any outcome can be supported as a subgame perfect equilibrium if players are sufficiently patient, the stationary equilibrium is a focal point.
9 However, Agranov and Tergiman (2014) and Baranski and Kagel (2015) show that allowing subjects to engage in (cheap-talk) communication before a proposal is submitted brings experimental results much closer to the theoretical prediction.
10 Fréchette (2009) provides a re-analysis of the data from Fréchette et al. (2003) in the light of a belief-based learning model. the number of votes between EWES and UWES had no effect on key outcomes such as proposer's self-offer or voting behavior. Moreover, the composition of winning coalitions was not found to be biased in favor of players with weak nominal bargaining power. We discuss this result further in Section 5.2. Fréchette et al. (2005b) compare the predictions of the Baron-Ferejohn model and a demand bargaining model (see Morelli 1999 ) with Gamson's Law in a three-player majority setting. The study draws on the same data as Fréchette et al. (2005a) with regard to the Baron-Ferejohn game; thus, the conclusions about nominal power are identical. Fréchette et al. (2005c) report on Baron-Ferejohn and demand bargaining with five players in both an equal weights treatment, i.e., [3; 1, 1, 1, 1, 1], and in the apex treatment [4; 3, 1, 1, 1, 1]. Here, one player has disproportionate real voting power so that this study is not a test of nominal versus real voting power. Diermeier and Morton (2005) investigated a finitely repeated variant with three-member groups and varied, one, the share of votes that each subject controlled, and, two, subjects' recognition probabilities. In all treatments there was a total of 99 votes, and a threshold of 50 votes for approval. Vote assignments in their three treatments were (34, 33, 32) , (49, 33, 17) and (46, 44, 9) , respectively. All three are equivalent to the situation where each player has one vote, and a coalition of at least two players can pass a proposal. Still, in contrast to our paper, Diermeier and Morton (2005) do not study purely nominal power differentials. The reason is that they base the probability of being selected as a proposer on the subject's percentage of votes, so that theoretical predictions, especially regarding choice of coalition partners, differ across their treatments. The authors find little support for the predictions of the model as proposers allocate money to all players rather frequently and do not exploit their proposal power. But neither did a proportionality norm based on the vote share explain the experimental data well. Diermeier and Morton conclude that subjects' behavior is best accounted for by an equal sharing rule, where the proposer chooses any winning coalition and then distributes payoffs equally among the coalition members. Drouvelis et al. (2010) conduct an experiment where the primary motivation is to test the hypothesis that adding a new player to a weighted voting game could increase the voting power of an original player. Yet, one of their treatments uses the three-person simple majority game [4; 3, 2, 2], where one player is nominally stronger than the other two. Results from this treatment provide no evidence for the existence of power illusion. For example, differences in earnings or in the acceptance behavior between the 'strong' and the 'weak' players are insignificant.
Furthermore, this work is related to other studies that have introduced asymmetries into the Baron-Ferejohn framework. In theoretical work, Snyder et al. (2005) extend the BaronFerejohn framework to accommodate general weighted voting rules. Excluding situations where real and nominal power may diverge, they use large replicated games to show that voters' expected payoffs are -in the limit -proportional to voting weights, at least under the assumption of proportional recognition probabilities. However, this result does not necessarily carry over to the small games usually found in applications (see Montero 2017) . Vespa (2016) analyzes in a Baron-Ferejohn experiment how the apportionment of proposal power and voting power affects the distribution of resources under weighted voting or bicameralism. Papers studying other aspects of committee bargaining include: (effect of group size), Kagel et al. (2010) (add veto rights) and (add heterogeneity in disagreement values).
3 The experiment
Experimental procedures
The experiment comprised 12 sessions conducted at the University of Hamburg.
11 Participants were undergraduate and graduate students from various disciplines, recruited from an extensive subject pool via the administration software h-root (Bock et al. 2014) . Each session included 20 bargaining periods. We implemented a 3 × 2 treatment design, where voting weights nominally differ in three ways (referred to as Base, Pit1, Pit2), and where the 20 periods were either played consecutively (no break) or with a short break of ten minutes after the first 10 periods (break). Experimental treatments are summarized in Table 1 .
In each bargaining period of an experimental session groups of five subjects had to split 150 tokens among themselves by simple majority rule. In the baseline treatments (Base) subjects were each given a voting weight of 1. Subjects were assigned voting weights {2, 2, 3, 3, 3} in Pit1 and {5, 6, 7, 8, 9} in Pit2. Thus, nominal weights created one, two or five 'types' of players in the three representations. We conducted two sessions for each of the resulting six treatments, involving 25 subjects per session. Thus, 300 subjects participated in total; Table A1 in the Appendix summarizes subjects' socio-demographic characteristics.
To minimize repeated game effects, subjects were randomly rematched into groups between periods, but not between the rounds within a given bargaining game, without having the possibility to learn others' identity. In Pit1 matching was subject to the restrictions that each five member group contained two players of weight 2 and three players with weight 3, and (ii) that each subject assumed weight-2 type (weight-3 type) four (six) times over the course of the first ten and the last ten periods, respectively. Similarly, matching in Pit2 required (i) that each five member group contained one player of each weight type, and (ii) that each subject assumed each of the five weight types twice over the course of the first ten periods and twice over the course of the last ten periods.
Within a given period, subjects were identified by a label (a symbol) that remained fixed for the duration of that period. The sequence of events was as follows: First, each subject was randomly assigned her voting weight. Each subjects got to know her own voting weight as well as the voting weights of the other four group members and the quota. Each player was prompted to enter her proposal on how to allocate the 150 Tokens, i.e., to 18; 9, 8, 7, 6, 5] Pit2-nob Pit2-b 2 sessions 2 sessions 25 + 25 subjects 25 + 25 subjects specify a vector (x 1 , . . . , x 5 ) of integer token amounts, with no waste allowed. Others' labels and voting weights were displayed in randomized order to avoid anchoring effects. One of the five proposals was randomly chosen (with probability 1/5 for each) and displayed to all group members. The subject whose proposal was selected was not given the possibility to vote upon it; her approval was taken as granted. The remaining four players simultaneously voted in favor or against the standing proposal. If the proposal obtained a simple majority, the proposed distribution became binding, and that period was concluded for the five group members. If the proposal failed, a new round of the same game was initiated, where one player -possibly the same as before -was randomly selected (with probability 1/5) to make a proposal. This was repeated until an allocation was achieved, with no shrinkage in the amount of tokens to be allocated. Following each vote, detailed feedback was displayed to the subjects within each group. This consisted of the proposed distribution of benefits, the proposer's weight type, the individual votes cast by each player together with their voting weight, and whether the distribution passed or failed. If the proposal passed, subjects were informed about their individual payoff in that game. At the end of a session, one period was randomly chosen, respectively, from the first ten periods and from the last ten periods, to be paid off in private. The exchange rate was 1 token = 0.20 e and subjects also received a 10 e show-up fee. Earnings averaged 22 e ranging from 10 e to 34 e.
Conjectures
It is well-known that experimental outcomes in alternating offers bargaining typically differ from the theoretical point predictions outlined above. Here we will be interested instead in how the introduction of nominal voting weights affects players' behavior as proposers and responders, and expected payoffs. We use the Base treatment as a benchmark and consider any deviations that occur in the treatments with nominal asymmetries as 'power illusion'. Since theory asserts that nominal differences should have no effect whatsoever, we refer to our following expectations as conjectures rather than hypotheses.
We suppose that having greater or smaller weight than others might affect proposers' allocations.
Conjecture 1 (Proposers).
(a) The share that a player allocates to herself increases in her voting weight.
(b) A proposer allocates more to a member of the coalition the greater the latter's voting weight.
The multilateral bargaining model suggests that players will base their decision on whether to accept or reject a proposal solely on the amount offered to them. In particular, they should accept any offer that at least corresponds to their continuation value. Alternatively, individuals' minimal acceptable offer might be influenced by nominal weights.
Conjecture 2 (Responders).
A players' acceptance threshold is higher the larger her weight.
Proposers who maximize their own payoff will choose coalition members based on their expectations about the latters' acceptance thresholds.
Conjecture 3 (Coalitions).
(a) Players are less often included in others' coalitions the larger their weight.
(b) Relative coalition weight is smaller in Pit1 and Pit2 than in Base.
Conjecture 3(a) follows as a corollary from Conjecture 2 and Conjecture 3(b) is a direct consequence of 3(a). As compared to Pit1, Pit2 increases the degree of complexity by assigning five different weights to the players.
Conjecture 4 (Variation).
We expect power illusion effects to be stronger in Pit2 compared to Pit1.
A common assumption in experimental economics is that subjects learn through repetitions (see, e.g., Loewenstein 1999). Moreover, it has been suggested that players "cool down", that is, make more reflected decisions, if bargaining is interrupted (see, e.g., Grimm and Mengel 2011 and Oechssler et al. 2015 in the context of ultimatum bargaining). This leads us to the following conjecture:
(a) Subjects utilize experiences of previous rounds and therefore exhibit less or no power illusion in later periods.
(b) We expect power illusion to diminish after subjects are given a short break.
Results
We first present our experimental results regarding subjects' behavior along the structure of Conjectures 1-3 above. Subsection 4.4 looks into players' payoffs. We address the impact of experience (Conjecture 5(a)) in all subsections. Throughout, we focus on results from the first five and the last five periods, in order to distinguish clearly between inexperienced and experienced behavior. Results for Periods 6-10 vs. 11-16 as well as period-by-period results are included in Appendix B. The overarching Conjectures 4 and 5(b) are studied in detail in Section 5. Figure 1 shows the amount of tokens that proposers allocate to themselves by treatment, own weight, experience and whether or not subjects had a break after the first ten periods. The analysis is based on first round proposals only. All players had to submit a first round proposal before learning their roles either as proposers or responders.
Proposers' behavior
The two left panels of Figure 1 suggest, in line with Conjecture 1(a), that unexperienced proposers in Pit1 and Pit2 tend to offer more to themselves when they were assigned larger weights. The effect is marked for weight-3 players in the Pit1 treatments who claim significantly more tokens than weight-2 proposers (7.51 in Pit1-nob and 5.16 in Pit1-b).
12 Similarly, we find a positive and almost monotonic relationship between an unexperienced proposer's weight and her self-offer in Pit2 treatments. Here, claims by weight-9 proposers are between 7.40 and 8.54 tokens larger than those made by weight-5 proposers. A test on the equality of several medians rejects the null hypothesis that selfoffers of unexperienced proposers are uniform across nominal weights in Pit2-nob and Pit2-b (χ 2 = 18.50, p ≤ 0.01; and χ 2 = 19.84, p ≤ 0.01, respectively). We also note that unexperienced weight-2 and weight-5 proposers claim less for themselves than unexperienced weight-1 proposers in the baseline treatments. For all treatments and weights, unexperienced proposers' claims are significantly lower than predicted by the SSPE. Of course, self-offers falling short of the theoretical benchmark could still reflect expected utility maximization if responders reject proposals close to the SSPE at a high rate. It is a well-established finding in experimental alternating offers games that proposers learn to keep somewhat more for themselves over time, yet nowhere near the very large share predicted (see, e.g., Fréchette et al. 2003) .
A glance at the right-hand panels of Figure 1 immediately shows that experience exerted a strong impact on proposers' self-offers. In Pit1-nob (upper right panel), experienced weight-3 players on average kept only 4.76 tokens more for themselves than weight-2 players; if experience was combined with a break (lower right panel), the mean difference was only 1.29 tokens and became insignificant. Likewise, in Pit2 the mean difference between weight-9 and weight-5 proposers' demands shrunk to 2.00 without a break and to 1.54 tokens with a break and became insignificant. The null hypothesis that proposers' demands are uniform is now rejected both in Pit2-nob (χ 2 = 6.52, p ≤ 0.01) and in Pit2-b (χ 2 = 2.88, p = 0.578) XXX both rejected? Das passt doch nicht zu den p-Werten XXX. The distinctly lower χ 2 -value in Pit2-b highlights the importance of the break (see Section 5). Table A2 in the Appendix.
The right panel of Table A2 in the Appendix reports predicted values from a GLS random effects model that includes sociodemographic covariates. As should be the case with random assignment of subjects to the different treatments, the predicted values are close to raw data and corroborate the graphical impressions. Note, however, that due to distinctly smaller standard errors the mean differences between experienced weight-9 and weight-5 players remain significant both in Pit2-nob and Pit2-b.
Result 1: The data support Conjecture 1(a) that the share that a player allocates to her-self increases in her nominal voting weight for unexperienced subjects only. Experience eliminated this type of power illusion in proposers, in particular when combined with a break. We next analyze the non-zero offers that proposers make to others. As with self-offers, we focus on proposals in the first round of each bargaining period. The two left-hand panels of Figure 2 show that unexperienced players (periods 1-5) offer on average more, the more weight a responder wields, supporting our Conjecture 1(b).
13 Offers to the nominally largest and smallest responders diverge greatly, with gaps of 9.03 tokens and 7.24 tokens in Pit1-nob and in Pit1-b, respectively, and 7.36 tokens and 8.81 tokens in Pit2-nob and Pit2-b. χ 2 -tests reject the null hypothesis that proposers' offers are uniform for unexperienced players both in Pit2-nob (χ 2 = 43.93, p ≤ 0.01) and in Pit2-b (χ 2 = 54.30, p ≤ 0.01). Unexperienced proposers offer weight-2 and weight-5 players less, and weight-3 and weight-9 players more, than the average offer to weight-1 players in the Base treatments.
The upper right and lower right panels of Figure 2 indicate that, again, experience evens out differences across weight-types. These amount to only 2.34 tokens and 0.88 tokens in Pit1-nob and Pit1-b, respectively, with the latter mean difference being insignificant. Interestingly, in Pit2 the mean difference between weight-9 and weight-5 responders' offers was negative (insignificant) at -2.79 and -1.88 tokens. The null hypothesis of uniform offers is rejected for experienced players; the respective χ 2 -statistics are distinctly lower though (χ 2 = 15.19, p ≤ 0.01 without break and χ 2 = 12.81, p = 0.012 with break).
14 Result 2: Both in Pit1 and Pit2 unexperienced proposers condition their offers on responders' weight in line with Conjecture 1(b), i.e., offers increase in responders' voting weight. Experience strongly diminishes or, when combined with a break after the tenth period, eliminates this type of power illusion in Pit1. Experienced offers in Pit2 run counter to Conjecture 1(b) as players tend to be offered more the smaller their weight.
Responders' voting behavior
We expect responders to apply higher thresholds for accepting an offer the greater their weight (Conjecture 2). Yet, players' acceptance thresholds are not directly observed in our experiment. 15 As an alternative approach, we estimate binary regression models in which the dependent variable is the decision to vote 'yes' when offered a certain amount. Figures 3 and 4 depict a responder's probability of voting 'yes' as a function of the share offered to her. The figures contain error bars for the probability of voting 'yes' when a responder was offered {0, 10, · · · , 50} tokens and the respective significance levels of the marginal effect of the responder's weight on acceptance. Additionally, statistical test results (χ 2 -value and significance level) of jointly testing all contrasts are stated in the southeast corner of each panel.
16
We observe that, in Pit1, weight-3 players are significantly less likely to accept an offer than weight-2 players, with the exception of experienced subjects after the break. Table A4 in the Appendix also shows whether 'fair' offers of 30 tokens were accepted. This analysis confirms that unexperienced weight-3 responders were, irrespective of whether a break was announced, about 12 percentage points less likely to accept the offer compared 14 The right panel of Table A3 in the Appendix reports predicted values from a GLS random effects model that includes sociodemographic covariates. The predicted values are close to the raw data and corroborate the graphical impressions. The only mentionable difference is that the predicted mean difference between offers to weight-9 and weight-5 players in Pit2-nob is smaller (-0.71) and insignificant. 15 We could have asked subjects to state an acceptance threshold. However, this approach forces subjects to use a cutoff strategy that depends only on their own payoff.
16 Table A4 in the Appendix provides the numbers (contrasts) and details about the regressions. Table A4 in the Appendix.
to unexperienced weight-2 responders. This differential almost doubled for experienced players in the treatment without break, but in Pit1-b, experienced weight-2 responders were less willing than weight-3 responders to accept the offer.
For the sake of clarity, we focus again on the nominally weakest and strongest players in Pit2, rather than including all five weight 'types'. In Pit2-nob, we do not find any difference in acceptance behavior of unexperienced weight-9 and weight-5 responders. Experienced weight-9 responders, however, are much less likely to accept offers. In the treatment with break, unexperienced weight-9 responders seem slightly more inclined to accept offers than weight-5 responders. After the break, they are significantly less likely to accept offers both in general and for all individual contrasts.
Result 3: The evidence regarding Conjecture 2 is mixed: A positive relation between a responders' threshold for accepting an offer and their nominal weight is weakly present for unexperienced subjects in both Pit1-nob and Pit2-nob, and gets stronger for experienced subjects. In the break treatments, the effects are less clear as they go in both directions, but are small overall.
Coalition formation
In this subsection, we investigate the impact of nominal asymmetries on coalition formation. Conjecture 3(a) suggested that the nominal asymmetries in Pit1 and Pit2 might affect the composition of coalitions by inducing proposers to discriminate against largeweight responders. Figure 5 illustrates the probability of receiving an offer ≥ 30 tokens by treatment and responder's voting weight.
17 The focus here is on offers of 30 or more tokens because SSPE predicts that responders should accept those.
With regard to unexperienced players, Figure 5 illustrates that nominal weights strongly impact on the probability of receiving an offer of at least 30 tokens. In Pit1-nob and Pit1-b the difference between weight-3 and weight-2 responders is 42 and 36 percentage points, respectively. Compared to weight-1 responders, unexperienced weight-3 responders are included into the coalition more, and unexperienced weight-2 responders less often.
Similarly, the difference between unexperienced weight-9 and unexperienced weight-5 responders is, respectively, 27 and 36 percentage points in Pit2-nob and Pit2-b. Weight-9 responders receive more, and unexperienced weight-5 responders less, offers ≥ 30 tokens than weight-1 responders do in the baseline treatment.
The two right-hand panels in Figure 5 demonstrate that experience has strong effects.
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In Pit1, the difference between experienced weight-3 and weight-2 responders drops to 13 percentage points (without break) and 6 percentage points (with break), but remains significant. In Pit2, the difference is turned around: Now, weight-9 responders exhibit a 33 percentage points (without break) and 11 percentage points (with break) lower probability of receiving an acceptable offer compared to weight-5 players. The null hypothesis of Result 4: Conjecture 3(a) that players are less often included in others' coalitions the larger their weight is not confirmed by our data. In fact, unexperienced large-weight players are preferred coalition partners. In Pit1, experience then greatly reduces the impact of nominal weights on coalition formation. In Pit2, by contrast, experienced proposers do discriminate against large weight responders.
To the extent that small-weight responders are sought after as coalition partners, relative coalition weight, i.e., the combined voting weight of the coalition members as a share of the sum of all weights, will be smaller when nominal asymmetries exist compared to Base treatments (see Conjecture 3(b)). Table 2 reports relative coalition weight in Panel A. Relative coalition weight is significantly smaller only when comparing experienced players in Pit2-nob to corresponding Base outcomes (mean -0.06, standard error 0.03, p = 0.045). Other results do not support the conjecture.
Theory predicts that proposers will seek to build minimum winning coalitions by making an offer to any two of the other four players, amounting to 60% in terms of relative coalition weight. Yet, it is not unusual in experimental bargaining that proposers include more players than necessary into their coalition. Panel B of Table 2 shows that absolute coalition size in our experiment also deviates from the SSPE prediction of three players in all cases. Still, on average, 62.8% of all coalitions are minimal, with little variation across different treatments.
19 Theory also predicts that proposals should get accepted without delay. In line with other experimental investigations of Baron-Ferejohn bargaining, the share of immediate agreements is very high, but some delay continues to occur also with experienced players. The percentage averages 76.1% and none of the pairwise mean comparisons between treatments is significantly different from zero. These patterns broadly support the corresponding implications of the Baron-Ferejohn model. We conclude that nominal asymmetries do not systematically impact on players' decisions regarding coalition size or their capacity to reach agreement. Result 5: Contrary to Conjecture 3(b), we find that nominal weights do not systematically impact on relative coalition weight. Table A6 in the Appendix. Error bars represent 90% confidence intervals. Figure 6 provides players' average payoffs by weight-type, i.e., aggregated over their roles as proposers and responders. The left hand panels display an almost perfectly monotonic relationship between weight and payoffs for unexperienced players. In Pit1-nob (Pit1-b), unexperienced weight-3 players earned 9.87 (6.88) tokens more than unexperienced weight-2 players, corresponding to a gap of 41% (27%). Both player types' payoffs also differed significantly from weight-1 players in Base, where the average earning must always be 30: Weight-3 players earned 13% (9%) more and weight-2 players earning 20% (14%) less than weight-1 players.
Payoffs
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In Pit2-nob (Pit2-b), gaps between unexperienced weight-9 and weight-5 players amounted to 7.60 (14.04) tokens, or 27% (63%). Again both player types also differed 20 Mean, standard errors, case numbers and t-tests are given in the left panel of Table A6 in the Appendix. For the intermediate periods 6-10 and 11-15 please consult Figure B12 .
significantly from weight-1 players in Base as weight-9 players earned 18% (21%) more and weight-5 players earning 7% (26%) less than weight-1 players. χ 2 tests reject equality of payoffs for unexperienced players in Pit2-nob (χ 2 = 7.95, p ≤ 0.094) and Pit2-b (χ 2 = 36.72, p ≤ 0.01). The right panels of Figure 6 clearly indicate that experience had a massive impact on payoffs. In Pit1 the payoff differential became insignificant, irrespective of a break. In Pit2, the effect of experience depended more strongly on whether there was a break or not. While the payoff difference between experienced weight-9 and weight-5 players turned negative (-7.20 tokens) in later periods without break, payoffs were not distinct from each other after a break. Overall, χ 2 tests cannot reject the null hypothesis of equality of payoffs for experienced players (Pit2-nob: χ 2 = 6.01, p = 0.199; Pit2-b: χ 2 = 2.093, p = 0.719).
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Result 6: Unexperienced players' payoffs closely reflect nominal weight differentials in both Pit1 and Pit2. Experience levels out payoff differentials, except for Pit2-nob, where, as a consequence of discrimination against large-weight responders in later periods, we observe a tendency for 'strong' players to earn less than small weight players.
Discussion
For unexperienced players, nominal weights often appear to provide focal points that they use in order to decide how much to allocate to themselves and to whom to make an offer. Conjecture 5(a) suggested that nominal weight differentials would cease to affect behavior and outcomes when players gain experience with the game. Yet, we find that experience does not always eliminate the influence of nominal weights, at least not over the course of 20 bargaining periods. The graphical impression from Section 4 suggests that outcomes were less biased across different weight types and came to resemble the corresponding baseline treatment more closely in treatments with break compared to uninterrupted play. Period-by-period results (see Figure B11 and Figure B13 in the Appendix) underline this differential convergence. In this section, we first study the corresponding Conjecture 5(b) about the effect of the break. We then turn to the interaction of experience with the complexity of the bargaining situation (Conjecture 4).
The 'break effect'
A more detailed analysis revealed only few, and mostly unremarkable, before-break differences between treatments with and without break. The most notable one is that in treatments without break unexperienced weight-3 proposers claimed significantly more for 21 All results are also supported by GLS random effects panel regressions with session clustered standard errors and including subjects' sociodemographics (see right-hand panel of TableA6). The only difference worth mentioning is that, in Pit2-b, the difference between the payoffs of experienced weight-9 and weight-5 players (-1.85 tokens) became significant. themselves (t-tests, mean difference: 2.81, standard error: 1.10, p = 0.011). We observe the same tendency for unexperienced weight-9 proposers although the mean difference is insignificant here. Still it seems that even the announcement of a break has had some moderating impact on the demands of proposers endowed with the largest nominal voting power. Another difference pertained to responders' offers where the offers made to weight-5 responders were significantly higher in treatments without a break (t-test, mean difference: 2.56, standard error: 1.36, p = 0.061). For both proposers' and responders' offers all other mean differences are negligible and insignificant. Pairwise comparisons further indicated that unexperienced 'strong' responders had an about 10% higher probability to receive an offer ≥30 tokens in Pit2-b compared to Pit2-nob.
22 Finally, we found only one significant difference in before-break payoffs, again in Pit2. Here, unexperienced weight-5 players underperformed in Pit2-b compared to Pit2-nob (mean difference: 5.6 tokens, standard error: 2.91, p = 0.057), which then gave rise to the very large payoff gap of more than 14 tokens relative to weight-9 players (cf. Subsection 4.4).
In contrast to these minor before-break differences, experienced play differed markedly between nob-and b-treatments. Table 3 quantifies the impact of the break for key outcomes, namely 'Proposer's Demand', 'Proposer's Offer (if> 0)' and 'Probability to Receive and Offer≥ 30', by means of a quasi difference-in-differences approach. The first three and the last three columns refer to Pit1 and Pit2, respectively. Consider 'Proposer's Demand'. We compute, for each subject, the difference between her demands when assigned the highweight and the low-weight type for the first time (unexperienced) and when assigned the high-weight and the low-weight type for the last time (experienced). The cells of the table report the mean differences and the standard errors. The third and sixth columns labelled 'Difference Experience' report the within-subjects reduction of the bias due to experience. The row labelled 'Difference Break' reports the between-subjects difference of the bias between players in treatments without and with break. The difference of the differences, i.e., the impact of the break on the reduction of the bias due to experience, is given at the southeast position in boldface. Finally, we also report the impact of the break estimated by GLS regression with session clustered standard errors including subjects' sociodemographics. In the middle panel, we report corresponding data for 'Proposer's Offer (if>0)'. The bottom panel finally considers the impact of the break on differences in responders' probability to receive an offer≥30 tokens.
Before commenting on the results in Table 3 , we note that the within-subject differences reported in the Table 3 cannot be directly compared to the differences between players with different weights reported in the previous section, which are averages over the first five and last five periods. Furthermore, since we concentrate here on individual subjects in two periods only, the number of observations per cell is distinctly lower (n = 50).
Focussing on 'Proposer's Demand', we find that the within-subjects bias in unexperienced players is very similar between nob and and b in both in Pit1 (at about 4.8 tokens) and in Pit2 (at more than 7 tokens). In Pit1, the bias is reduced significantly for experienced players only if treated with a break (it even slightly increases without break). The impact of the break on the reduction of power illusion amounts to more than 5 tokens. Although this result is insignificant, it is supported by a significant coefficient of the GLS regression (which is based on n = 100 observations). In Pit2, the break has less impact according to the raw data, and no impact at all when controlling for subjects' sociodemographics.
We observe a similar sized, yet insignificant, break effect (5 tokens) for 'Proposer's Offer (if > 30)' in Pit1. The results for Pit2 re-confirm Figure 2 , where we observed that unexperienced proposers exhibit a bias against low-weight responders and experienced responders exhibit a bias against high-weight responders. The break, however, seems to dampen this effect in Pit2-b such that there is, at least according to the regression, a significant bias reduction of more than 6 tokens.
The bottom panel shows again that, in Pit1, the probability to get an offer≥30 tokens is biased in favor of weight-3 responders (by more than 20 and 30 percentage points). Experience erases the bias and the break effect has the expected negative sign (albeit insignificant). In contrast, results for Pit2 impressively bring out the impact of the break on power-illusion bias: While unexperienced responders are exposed to the same bias of 38-40 percentage points, the bias only disappears for experienced players when treated with a break. Thus, the break effect amounts here to 40 percentage points. This result is also confirmed by regression, although the estimated coefficient turns out to be a bit lower. Summarizing, in treatments with a break, power illusion in experienced subjects was generally smaller or disappeared completely. Apparently, the break gives players a chance to reflect the strategic incentives of the bargaining situation more thoroughly. This 'break effect' is an interesting result by itself.
The effect of complexity
Given the strong similarity between the UWES treatment in Fréchette et al. (2005a) and our Pit1-b, it seems worthwhile to compare the two studies in some more detail. Main differences concern the size of bargaining groups (3 vs. 5 players), the nominal weighting schemes ([50; 45, 45, 9] vs. [7; 3, 3, 3, 2, 2] ) and the number of subjects (27 of whom 18 participated again as experienced subjects vs. 50 subjects per treatment). Fréchette et al. report larger requests by inexperienced proposers holding 45 votes compared to those holding 9 votes. Yet, no significant differences between the two voting weight-types exist in this or other respects for experienced players. For example, the null hypothesis that shares offered to weight-9 vs. weight-45 blocks are identical cannot be rejected. Similarly, in our experiment, weight-2 are initially distinct from weight-3 players regarding both their claims and how much they are offered by others and differences cease to be significant with players' experience and after the break. Despite the larger group size in our experiment, we conclude that results in the relevant treatment Pit1-b do not significantly differ from those reported by Fréchette et al. (2005a) .
The Pit2 treatment introduced a greater complexity into the bargaining game. Conjec- Notes. First row: Mean (mean difference) of the bias of offers (offer probabilities) towards the higher weight in tokens (percentage point); second row: standard errors. n = 50 in each cell. 'Difference Experience' and 'Difference Break' show the result of a two-tailed t test on the equality of two mean difference. The difference of the differences (impact of the break on power-illusion) is given in boldface. 'Estimated Difference' reports impact of the break estimated by GLS regression with session clustered standard errors including subjects' sociodemographics (Age, Gender, Number of Siblings, Labexperience, Field of Study, Works) as covariates (n = 100). Significance levels: * * * p ≤ 0.01, * * p ≤ 0.05, * p ≤ 0.1. ture 4 suggested that nominal asymmetries would thus shape players' expectations about others more strongly in Pit2 compared to Pit1. Indeed, we find some suggestive evidence that learning processes were slower in Pit2 treatments: When we focus on experienced subjects after the break in Tables A2 -A6 , no statistically significant deviations between weight-3 and weight-2 players existed anymore in Pit1 (differences in Table A4 are small and have the 'wrong' sign). For experienced weight-9 and weight-5 players, by contrast, differences that are statistically significant and in line with power illusion persisted with respect to three of the five outcome variables, namely in Tables A4 -A6.
Conclusion
We conducted an experiment designed to investigate whether and how "illusions" about voting power impact on legislative bargaining that follows closed rule Baron-Ferejohn procedures. To this end, we compared three scenarios where real bargaining power and the selection protocol were identical, but voting weights differed. The Baron-Ferejohn model predicts no difference in outcomes between the three scenarios. Further, we studied the effect of experience when the experiment proceeded with or without a break.
We find, first, evidence that differences in nominal voting power influence behavior and outcomes in multilateral bargaining for unexperienced players. This is especially true for proposers' claims, responders' probability to accept an offer and for proposers' decision on who should be made an offer. As a consequence, payoffs in the first bargaining periods reflected nominal weight asymmetries, and substantial unwarranted payoff heterogeneity existed even in the longer run (see upper-right panel in Figure 6 ). The experiment also revealed that experienced players are generally less swayed by nominal differences. Nonetheless, we found that, with uninterrupted play, some differences between nominally strong and weak players persisted, e.g., with respect to acceptance behavior. Other effects, notably the choice of coalition partners, were qualitatively altered by experience, but players continued to react to nominal weighting. By contrast, Fréchette et al. (2005a) report only transitory effects. We find that interrupting the experimental session with a break greatly expedited the transition towards non-illusionary behavior. Thus, the relevant findings in the two experiments are quite consistent with each other.
Bargaining processes in natural settings such as parliaments or international organisations regularly involve considerably larger committees than those studied in our experiment. Moreover, voting rules will usually be much less transparent because nominal and real power differentials will usually co-occur. Our experimental results suggest that potential 'power illusion' effects would be counterbalanced when negotiations are conducted by highly experienced and reflected agents. But, as a design recommendation, it seems safer to avoid any discrepancies between the distribution of voting weights or seats and the intended distribution of real power in the first place.
Given that our experimental design involved individual subjects switching between different voting weights, the extent of 'power illusion' in our data can plausibly be considered as a lower bound. There are reasons to conjecture that effects would be stronger if nominal weights are not randomly assigned but 'have a reason', e.g., being the representative of a larger population or a political party that has obtained more votes in a general election.
Another interesting question is whether power illusion is contingent upon the bargaining protocol. Our experiment used the Baron-Ferejohn model because it is the leading legislative bargaining game and is widely used in political science. There is relatively little experimental work on other bargaining procedures, e.g., models of the demand bargaining type. These issues remain to be explored in future research. 
Appendix A Additional Tables
Appendix C Instructions
In the following we present an English translation of the German instructions. Different formulations in the various treatments are indicated in parentheses.
*** Welcome to the experiment and thank you very much for your participation! Please read the instructions carefully. Do not talk to your neighbor during the experiment. Should you have any questions, please make sure to read the instructions again. Should you still have questions after that, please notify us. We will then come to you and answer your questions. It is of vital importance that you follow this rule. Otherwise the results of this experiment are scientifically useless to us.
Please take your time reading the explanations and making your decisions. You will not be able to influence the duration of the experiment by deciding quickly, as we will always wait for the rest of the participants to finish. The experiment is completely anonymous. You will not find out who you played with, not during the experiment or afterwards. The other participants will not find out, not during the experiment or afterwards, which role you played, what decisions you made, and how much you earned.
During the experiment, we will not talk about Euros, but about Tokens. The following exchange rate is used:
100 Tokens equal 20 Euros.
For your participation, you will receive 10 Euros as a fixed payout plus the amount of Tokens you earned during the experiment based on your and the other participant's decisions. You will be paid in cash individually and privately after the end of the experiment. The estimated duration of the experiment is 120 minutes. Below you will find a detailed description of the experiment proceedings.
Instructions:
In the experiment we will ask you to decide how a specific number of Tokens will be distributed among your group of five players. This will be repeated in 20 periods (In treatments with a break: This will be repeated in 2 x 10 periods. There will be a break of 10 minutes after 10 periods. During the break, we serve refreshments (fruits, cookies and water). You can read in the magazines during the break. It is not allowed to talk to other participants during the break. The experiment continues after the break for the next 10 periods).
During each period, proposals are made regarding the distribution of Tokens. A distribution proposal has to distribute the available Tokens completely among the suggesting player and the other players. This proposal is presented to the other 4 players and they can either accept or reject it. A suggestion is accepted if it receives at least half of the votes. (In Pit1 and Pit2: However, the respective players each have a different number of votes. At the beginning of each period, the players are informed how many votes they have and how many votes the other players have.) (In BASE: In each Period, all players have one vote.)
Detailed Instructions:
In each bargaining period, you will form a group of five players with the other participants. You will play 20 periods. In each period, you will be placed in a group of 5 new players. Additionally, no information from previous periods will be communicated to the next period.
Each bargaining period follows the exact same procedure. First, all 5 group members anonymously and at the same time make a proposal regarding the distribution of the available Tokens. One of these five distribution proposals will be randomly selected and put to a vote.
If this first proposal receives the majority of votes, it will be implemented. Every player receives the Tokens allocated to him during this round.
If the proposal is rejected, one player from the group of five is randomly selected and can propose a new distribution proposal to be voted on. This can also be the player whose proposal was just rejected.
This procedure is repeated until a distribution proposal is accepted. Once a distribution proposal is accepted, the period ends.
(In Pit1 and Pit2: At the beginning of each period, every player is allocated a number of votes. The total number of votes is constant across all bargaining periods. At the beginning of each period, the players are informed how many votes they themselves have and how many votes each other player has.) (In BASE: At the beginning of each period, every player is allocated with one vote.)
Additionally to the votes, every participant receives a symbol. The assignment of symbols is random and is independent of the assigned votes. Symbols are reassigned randomly after each period. Symbols in the experiment are +, #, O, @ and X.
A distribution proposal is accepted if at least half of the votes are cast in favor of the proposal. (In Pit1 and Pit2: During a bargaining period, each player keeps his number of votes and his symbol until an agreement is reached. However, the number of votes and the assigned symbol for each player can vary from one period to the next.) A bargaining period only ends when a distribution proposal receives the majority of the votes.
Calculation of your payout:
In each period your payout is directly determined by the distribution proposal: You will receive the number of Tokens determined by the accepted distribution. Should no Tokens have been allocated to you, you do not receive anything.
Of the 20 periods, two will be randomly selected at the end of the experiment. One of the two payoff-relevant periods is chosen from the first 10 periods and the other relevant period is chosen from the later 10 periods. Thus, each period could be relevant for the payout. The payouts for all participants are determined by these randomly selected periods.
Calculation of your final payout for participating in the experiment: Your final payout consists of two parts:
(i) Every participant receives a participation payment of 10 Euros. This is independent of your decisions or the decisions of other players.
(ii) The payout for the experiment is determined by the voting behavior of all group members and by the two randomly selected periods. These periods determine the payout for all players in the experiment.
After the last period, you will receive a brief questionnaire. Following that, you will receive your payout in cash.
The experiment will start shortly. Should you have any more questions, please raise your hand and wait quietly until somebody approaches you. Please do not talk to the other participants during the whole experiment. Thank you very much for your participation.
